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ABSTRACT 

Undertaken to determine reasons fDr the lack of 
success Gtxperienced by suppliers of scientific and technical 
information (STI) services in the promotion of their services to 
users, this study has identified the attitudes, ' settings^ functions, 
•"^eeds and perceptions of the user audiences. A, user panel, selected 
tt> interact with the education and marketing experts of such STI 
suppliers as chemical Abstracts and Engineering Index^ confirmed the 
oriaina^* premise for the study, added the resolution of supplier 
imacres as a' aoal, and expanded the. concept to include exaiaination of 
communication channels as well as the educational promotional media- 
The p'anel discovered five uger audiences, 'each wi^h its own peculiar 
needs and interests: policy managers, technical managers, 
practitioners', intermediaries, and teachers. Major findings indicate 
^•hat information is not perceived as a direct research' tobl by four 
of tljes^ five audiences, that the goals of suppliers are n^t clearly 
understood by users, and the degree of STI perception varies widely 
among the five s^udierfces. Desired results based on these three basic 
situations are specified for each audience served and categories of 
educational apprpaches to STI are outlined, with suggestions for 
planning educational programs for STl\an5^ evaluating the results. 
(PAAt / . . 
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intro'duction 



This study was undert^lken in order to investigate ^ pro- 
blem noted by a number of scii^r^tific and technical infornia- 
tion'(STI) suppliers; najiielv that educational tecfiniciies . 
used to pron^ote and motivcito the use of STI by a variety or 
aurfiefices were not successful,, desj)ite the belief 'that the 
proper 'awareness and emp'l oyinc- of services and r sources 

could improve i nf brmed ';;ci ent i H c and technical' deci:^ion 
piaking. ^ ; - 

Our i nve's t i gat i o'ns ' were directed toward the educalior^ 
of STI users in tfte ^br.oadeB t sense. The empl oynient 'ot edu- 
cational techniques in^a c ornn^ u n i c a 1 1 o n sense was considered 
fundamental to the achievement of STI user awareness and 
motivation. This distinction is important. Where education 
ififorms and ,t ra ins > eduGatitfn as a communication process is 
more active. I'l begins wit*h the stimulation of awareness, 
emohasizes value, and creates demand. The use of medja as 
educational tools, was considered a viable means of accompish- 
ing thes.?' objectives in a cost effective manner. 

' ^ ' * 

We recognized tha^t ourVesources were limited and that 
the educational programs themselves could not be developed, 
distributed and ,i>€valuated und^er this grant. We believe how- 
ever, thaT^we ^h?ive . made a determination of the attitudes, 
settings, functions, needs and oerceptions of the user audV 
^nces and that, we can determine the ^cdmmun i ca t i on channels 
and media characteristics to be employed i n ^subsequen t work. 

In an important sense we found that a major task for the 
st'jdy was self-educational, The user panel selected to inter 
act with the education and marketinq experts of the supplier 
group, qui^ckjy brdught us to a realization that the attitudes 
of the aud'iertces with respe'ct to STI were even more amoVpti*Dus 
and ambi guous* than we had e^xpected: Supplier motivations/ 
were suspect* and the supplyi'er educai i onal- rol e was poorly ^ 
defined. l-fbi 1 e" ;th i s confirmed our original estimate and per^ 
ceptiqn of the need for t^espjonsive educational progran.s, the*^ 
dejrej} of that need was sharfply increased. Resolution of 
supplier imtlges became an added^goal for the study and one ' 
that hj\6 to be immediately reajbized. • ' 

As a^^result of , the diajpg that developed concermnn 
information supplier images and tf>ose of -thei.r Services, 
second -go,al. was evolved. Whi-le our major interest was con- 
cerned with medfa, (in a more-orHess physical sense) th/e 
perceptions the r^anej requ i red. tAhat we^ expand our cor/cept 
to include communi cation channels./ 
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In-order 'to do this wes t rfe s s.ed the Acquisition of solid 
information about- who the users -ac'tually are', their SJI 
attitudes^ backgrbunds, motives,' priorities, needs and identi 
fi cations. . • '* 

Although the supplier orgaTH zati ons participating in 
this study are S. based, the problem of, education for STI 
<users, is a w'orldw'ide One. As science is international, so 
are its generators and^ colisumers an-d the pressiag needs of 
the underdeveloped countries can be respon^^ve tjc/ SIJ. ser- 
vices delivered both in sophisticated antl unsoph/sti cated syiS 
terns/ ^ , ^ ^ V 

^ During the" period in which we have wdrked, ttie insti- 
tutions and individuals- concernecl with scientific anci tech,7 
nicaV informa'tion have experienced a number of event's of 

'great importance and impact. Etfooomic, social and even' 
pol'itical factors have emerged that sharply focus many of" 

'the needs and problems. The atmosphere in which bcyth users 
and suppliers are operating, has grown more active and urgent^. 

Among ^]the -new-ly emerging* factors we see for. the first 
time a massive price rediict i on :i n on-line services (Lockheed 
and BRS), the formation cST an o^n-line users- c^operati ve in 
the U.S. and the mu 1 ti face ted Euronet develbpments . 

Pressure for effective user ^education- grows daily and'''" 
rumblings of discontent are .heard con ce rn i ng^ the lacl< o^f 
definition in educational programs', the impossibilities of.^ 
sending staff tt) separate educational programs for; each, ^•.j." 
data base and the direct and indirect cos'ts that are involved 

^For some audiences all is silence. Pplicy a nd ^techn i caj 
managers, educators and pra cti ti'oners' s t^i 1 1 rem.ain ".outride 
the fold"' and the luxury of underuti 1 i zatian of STI continues 

While^our original concept considered that there were 
four (4) user "audiences", v^expanded this to five-(5) ^ 
a result of discussi-ons with the user panel. This fifth • « 
segment, the "p-olicy manage r" . ope ns a'^higher level to educa- 
tional approaches. The incorporation of STI at the policy 
levpl introduces areas for educational efforts i'n vol v ing 
legislation and national science policies'- While the pro-- j- 
grams we have developed include approaches to tKe scientific^ 
and technical d f s ci p 1 1 ne s . thr oug h societies^ and institu- 
tions, the subject of STI e'ducation in this' larger' "world" ^ 
becomes a problem for'science and not just those who 'are 
active in preparing information products and services. 
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. still a begi nni ng- mus t t>e,made. While we have carefully 
tonsi dered jiiethods of obtaining educational involvement from 
a var,iety of science organization's, the role of the infoniia- 
tion S'u,pplier groups provides .an operating means for im- > 
portant experiments. Despite the muddy image^ of supplier in- 
terests t^ha't we detected,, the situation that prese^ntly ex- 
ists encourages the audiences to look to these org an i z 3 ti on.s 
^pr educational leadership. As marketers of services/ both 
tne public and pri vate. sectors of the information suppliers 
have long known that they must address a variety of sales 
targets, These^ targets 1iave i.ncluded all of the "audiences'' 
to a greater or lesser degree and the long continuity of the 
suppliers has identified them with an educational role. 

Whi I e , i t s in the i n tere s t', of a^lj_ participants in STI 
a^^noratioh and use to promolje the 'use of these services, the 
suppliers self-interest i n- imp rovi ng sales puts'-th'em in a 
*^n^^ue position and provides them with an important moti- 
varlon. The programs suggested rely on both this service and 
financial motivation to accomplisji useful educ-ational programs 
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iy> FINDINGS • N 

A". Audiences in.Gener.al 

.In the Preliminary and I^^^^er^m repor t-s -pnov i ded to the n 
Foundation we have given a* narrative description of the di-^ 
alog that developed be tween .the. User Panel and tbe Supplier 
Team. 'While individuaT member^s^ of both Panel and Team m^^y 
dissent from a particular finding, we were careful to re- , / 
view all findings (either in writing or at a subsequent ( 
meeting) so that a cons-'ensus was' achi eved . ' ^ 
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Audiences - Or'i^^in^l amd F"in^ j 



The Aud i er\ces «were or i g i na 1 ly • p roposed as being four: in. 
number. Th ts Apropos i t i on was made by the Team and included . 
f ^nagers of^res^arch establishments, Intermediaries ; a group 
of service ^oriented information personne> who act. as an in- 
terface between a variety of users and the i nTorma'ti on', \ 
Teachers comprising alL educatiovnaV levels engaged in the * ' 
trainina of scientific and. technical personnel , and >racti ^ 
^ t i oner s representing scientists and techni ci an-s acti vel y en- 
gaged in the performance, of research. _ 

The gro\jps ^wer*e left intact by the panel with the e^- / 
•ception of the Managers. In this case it was agreed that / 
there^were tWo d'isl/inct types \ Pol i cy Managers and Techni- 
cal f^a^agers. ^ Stiff ici ent ^differences in attitude, motiva- 
tion and, the channels thri)ugh v/hi ch STI , messages are trans,- 
mitted for the two groups pro/ided the distinction. ^ 

C.; .Audience Mobility - ^ 

Audience mobiVity was found-^o be a ffictor for communi- - 
/cation and education in STI. .While? the Intermediary audi>- 
^n^e tends to, remain relativel-y fixed, it was found th-at 
• Teachers coujd- Cand do) function as Practitioners or Techni- 
cal M.anagers; Policy Managers often act as Technical Managers 
and Qven Practitioners etc^Th-is changeabi 1 i'ty .i n, role and 
/unction causes fii"f f i cu 1 ti es in isolating educational pr-o- 
grams for one ,^ud i-ence or another, and suggests an educa- 
t i onal conti nuum. - , , . . 

f ' ' ^ . . " 

.0.'^ Aud-i ence/I nf ormati on ^ppl i er Rel at-i onshi ps 

A udi ence/lnformciti on Supplier Relationships Were found to 
'be indi-stinct. ^he^causes of this "blurring" differed v^ith 
the audience polled. Intermediaries who were nvos t familiar 
with the supplier'organizationsindicafed some suspicion- 
about' the motives of the suppliers in perfonmi ng. an ^edu ca- 
trional ro^e. Policy and T echn i cal Managers varie^'i'n their 



knowledge of suppliers and their organizations-, th^ j r pre/- 
• blem sjeemed to .lie in understandi n-g why s^uppl i e rs should 
interact directly with people in 'their positions. This 
willingness to be buffered from direct contact (frequently 
employ i ng ntermedi ari es as the buffer) Is a source of 
special concern. In the case of Teachers; the infrequency 



with v/hicb this group OJses 
to a^Tack of definition 
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pliers as a part of tTie 
-t i on . 
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II Conclusions 

I 

. ' • As a result of this stu.dy, w.e have gained deeper in- 
sights into the problems confronting bpttr the audiences 
for scientific and technical information and thc'se who are 
^attempting educational programs as a'means of solving those 
, 'probl'ems. While our original concept of the employm^ent 
of media as an end product retJi i rfs. val i cfi ty , our under- 
standing of the complex motivations and attitudes has grown 
so that the ways in which the -media are used, and tlieir con- 
tent will be improved f or^ the f u ture . • 

A, Thfe S-TI Education Problem 

* ' * * 

Perhaps .the most important result of our work has been 
our own education. As supjiliers of STI , we hav.a been dis- 
abused of some cherished detusioris concerning the nature 
of the e nvi r onmen t i n which we work. We have come to a 
position from which the magnitude of our job can be seen 
and to an understanding of how to' do it. These insights ' 
c and understahdi ngs -can be sum/narized as follows: 

T)^ INFORMATION IS NOT PERCEIVED AS A DIRECT RESEARCH TOOL 
BY FOUR OF THE FIVE GENERAL /UDI'ENCES STUDIED.* 

2) THE ROLES., INTERESTS,' IDENTITIES, CAPABILITIES AND 
OBJECTIVES OF TH E ' I NFORMAT I ON SUPPLIERS ARE WOT CLEARLY 
UNDERSTOOD BY THE FIVE AUDIENCES. IN SOME CASES, THIS LACK 
OF UNDERSTANDING CREATES AN ADVERSARY ATMOSPHERE. 

These major considerations translate into specifTc 
elements including: - 

3.) THE DEGREE OF STI PERCEPTION VARIES AMONG JUL FIVE * 

AUDIENCES. THERE. 4S LESS IMPACTION tHE BEHAVIOR OF MANA- 

GERS PARTICULARLY IN THE POLICY AREA AND CONSIDERABLY 

LESS UPON PRACTITIONERS. -YET THE AUDIENCES-REPRESENT AN 

OPERATING CONINUUM - STUDEflT TO PRACTITIONER-TO-MANAGER 

. " WITH EDUCATORS AND INTERMEDIARIES MAINTAINING CONTACT 

WITH VARYING EMPHASIS. 

s 

t B. The STI Educati on. Qoal s by Audience 

.From these three basic s i tu at i ons ' we have the crux .of ' 
.the problem. We mu<;t now address wh'at are the results that 
we want to attain. Audience by audience, these are- 
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. 1 Poll c/ Manager 

• f * ■* . ** 

We would like ttie policy manager to understand *the ba- 
sic rol^ of information' in his business, and regard i nf or- 
mation as a primary resource. We want him to become a* more 
informed buyer. 'If we achieve this, 'the manager is likely 
to weig-h both. the purcliase and application of i of ormat i oYi' 
Willi a more sophisticated Scrutiny and regard it as a con- 
ti nui ng'i n vestment Vather than a necessary overhead. 

TechnicalManager 

We would. .like the technical manager to become an advjo- 
cate for the use of information resou rces ; * commun i ca t fng*^ 
tDis r'ole to policy management, pressing* for effective utili 
zation in tne practitioners activities. 

3 . P r act i ti oner . " ( 

We want the- scientist and engineer to regard information 
retrieval and use as an' i n d i s pe ns i bl e p ar t of his activity. 

^ 4 : * ' I n termed 1 ary - • 

We want t he -i n te^rmed i a ry to'functi.on more effectively 
as a change agent. ^This requires both an in-creased aware- 
ness of -the orientation, interests and differing motiva- 
tions of the three groups discussed above and a greater' 
'^k'ill in communicating with them. 

5 . .Te achftr - • ' . . 
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We want the teacher of science. and engineering courses 
-to recognize the importance' of information usage to the ' 
students' ultim'ate professional ^performance. If we can 
a-chieve this, retrie-val and interpretation excercises shou-l'd 
be incorporated as an integral, and repeated part of^science 
and engineering , courses (rather than as an assum'ed ./ki 1 1 or ^ 
a'separate "requirement").^ X. 

In order to 'achieve ^these results as' suppl i ers , wi con- 
clude : • ■, ' 

1) IN-ORDER TO COUflTER THE PERCEPTIONS/AND ATTITUDES' MEN. 
TIONED ABOVE WILL REQUIRE, MORE THAN JUST THE DEVELOPMENT 
OF A VARIETY OF MEDIA.'- , 

'2) STI EDUCATION REQUI.RES 'A TOTAL "COMMUNICATION STRATEGY, • 
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3) SUCH A STRATEGY MUST BE SUT^ORTED By SOME SOURCE OF 
"CREDENTIALS"* SUPPORTING STI AN_D ^HE SUPPLIERS, 

4) S-OURCES OF SUCH CJ^EDENTIALS IjNVOLVE HIGHLt "VALUED" 'OR- 
GAN-LZ'AT IONS' AND INSTITUTIONS FO.R AUDIENCE INTERESTS. 

5) .THE SUPPLIERS ALSO REQUIRE "CREDENTIALS". AS WITH-THE 
AU'DIENCE^S THESE MUST- BE HIGHLY "VALUED". BUT I ADDITION,' 
THE SUPP4.IER ORGANIZATIONS MUST RESOLVE THE I MP RES S I ON SMlf 
DISARRAY THAT^THEIR UNCOORDINATED ACTIVITIES CREATE., \ 

6) SUCH 'credentials MUST BE INCORPORATED IN MARKETING, 
PROMO-TION AND EDUCATIONAL TECHNIQUES. 

• ' , 1 ^ '" ■ • , S 

7) CREDENTIALS ,WILL NOT BE SUPPUIED FOR THE ASKING. " THE 
SUPPLIERS MUST DEMONSTRATE EDUCATMONAL CAPABILITY TO SUPPORT 

. THEIR CASE. ■ , ' ' 

fi) THE EDUCATIONAL DEMONSTRATIONS MUST BE APPLIED IN R--ECOG- 
NITION OF E-DUCATIONAL CJ^ITERIA SPECIFIC TO STI AND THE STI 
AUDIENCES. ' ■ . 

C. The Categories of Educational Approaches for STI 

The supplier te'am and the user pan-el members used^ a 
"scenario" approach as a, means of both developing dialoq and 
projecting potential education programs for the five audi- 
e^nces. ^ In addi.tion to the specific plan that each scenario 
depicts, the .content of these programs was analyzed in order 
to 'bring to 1 i ght Js imi lari ti es th'at co.uld be considered as • 
general educational categories or 'criteria to be employed 
creating programs for STI education. 

These categories and criteria can comprise a check list 
to be applied not on.ly to future work by the group, performi ng 
this study, but to STI- educational activities contemplated 
.by others. * • ' . 

1- Multiple Role Capability • • - 

We have pointed out that the^five audiences are engaged 

* The credentials mentioned arte a composite of identifica- 
tions, images, acti ve' support' measures , anti nominal sponsor- 
ship which combine to enhance fhe pe rcepti on of -the grou.ps 
to whom they are suppli'ed. ■ ' . 
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^ .in playing multiple roles at ai vony^tinier, . i n' thoi r /work •-or 
career developments While the d'eqree of t ipobi 1 i ty vari esv 
somewhat, we can be sure that Policy l^anagers have often 
b-een Technical Mana-gers, Practtii o>iers arid even Educat&rs. 
Even the younqest of Practitioners friay have some Tec>inica.l 
^ ^ Manager role. in, the present or in the'fu^ture. The trans- 

' ference of roles can be noted to a greater'or: less.er degree 
in all of the five audiences. The cost benefits that can 
accrue if educiSti orja V programs /for STI recognize this vari> 
etv^of roles and functions are significant and important 
^irf designing these *ef forts . * ' 

2. Subject Matter Involvement 

All o-f the groups concerned with STI (emphasi.s on the 
S and T) respond most directly when their subject benefi'ts 
are projected. With this involviement wT.th engineers ng , ' 
chemistry, biolog-y rather thah science as an abstract- con- 
cept, educational programs should utilize specific subject 
matter and language in order to be identified with useful 
information. 

3. Sponsors ' • 

If suppliers are to be major movers in the STI education- 
al process, they must remedy the deficiencies in* their images 
noted herein. This can be done in m'ore th<an- one way. If * 
the suppl iers can project ut i 1 i ^y by the improvement of 
'thejr services, show themselves to be resp'onsive to infor- 
mation needs "etc .,' they will behefit directly in their re- 
lationships with the audiences. Given that such alterations 
in service take time and money, this approach mustbe rein- 
forced. In the education area, such reinforcement could' 
be gained by emphasizing suppl i er .rel ati onshi ps with organi- 
zations that are al ready per ce i ved 'of ^as usef^ul to'the^aud^i- 
ences approached. Sponsorship by such^ organi zati pns can 
pr'ovide subject matter i nvol vemen t ; and stroagthem su'ppTier 
images. , ' '* 

4. " Authority and Incentives 

Educational techniques for .STI have been notably U-^ckina 
in this type- of panoply. If suppliers ^n i^nstall their • 
services with the trappj*ngs of v^^e to- the audiences through 
certification,' awards and' other procedures, the real values 
will be more noticeable. 
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5. Feedback/Outceme - - ^ 

Insofar 'as -possibVe the Education pro^ranis^.f or STI' should 
feature the analys.is of survey data and other forms of user 
evaj^ua ti on Such priDgram feedback should be nsta 1 1 ed 'as , 
p^rt 'of t\)j^ ori-ginal designs and the results should be. us^ed 
in adjusting present programs and plann-ing others in tfe 
future. ' * ' . r 

6. Procedures: 



The procedures used in STI educatjpn tcbanne^s, media,' 
etc.) must be matched to the known patterns and levels of ' 
acceptance .for the specific awtli ences 'td be reached. - Those 
conducting t*he program^s must avoid the trap of liSing what 
is convenient or cheap in preference to tho^e me'thods that* 
are acceptab-le and valued. 

D» Applying Education for STI and Evaluating Results 

Finally, in developing such a communication prograi7>, the 
suppliers must recognize that all of the results, we desire 
assume that information .servi ces are indeed a valuable aad 
basic resource for re^search. The use of edu<:ational, ap- 
proaches to instijr'an appreciation of {hese services^is 
valid, and\if the 1 e fson's, 1 e a rne d from this study are in-." 
corpor.ated , , oan provide s tgn^i f i c a*n t impetus for their use. ' 

Wh;^le,th^re may be drawba-ck? to suppliers, in taking the 
1 e!5d' i n^ educ a ti on f rfr- ST I , * we " ha ve not ^uncovered another? 
candidate grou-p who has" as much to gain^ as much potential' 
for unders^tandi n^ user motives-, and a s t rut t u re ' eg u i pped 
to mount such efi'orts. ^ * * 

We aU w-a^nt to be 'loved. It is'n'Ot unreasonable there- • • , ^• 
fore for suppliers of STI serviced to be shocked whea they^ , \- 
hear some -of the reactions they stimulate' i'n the a*udiences" 
whase respect th^ey much desire. Possibly this 'rejectioti. 
has resulted in the J ow ,prof i 1 e ma i n ta i ned* by suppl^iers i n"^ 
the educa>ional approaches *t''o many of the audiences. J^The\ \ ^ 
. han^dy^ anridote for these feedings lies in the. economic cpn-- / ^ 
sequences for a technologicaV soci.ety that under'uti 1 i zls 
the research res^ouj^ce that vs STI are e-ven mor^ negative. ^ " r 

,Jt,has been all too easy for supplier's to emphasize 
their rel ati onshi ps. wi th/the people who. bir^the'ir services, 
but as we have ,seen, the 'information using community is a * 
^continuum and re 1 at-i orishi ps employing educational tools 
myst be developed along that continuum. ' ^ 
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Now that econoniic pressures in world i nf.grmati oh markets 
' focusing greater attention pn* sefonclary information 
Suppliers :in consequerfc'e of the deteriorating posit-ion of 
primary publications, users are in a'state where they are 
looking , to secondary servi ces . wi th" a new awareness'., This 
is^generat'ing. th^e pressure J:hat/th*e suppliers involved in 
thi s -sti^dy 'have, sensed as re'quiring ait educafi-o/i (ar pos- 
sjbly .fl- re-educatibn ) cam'pai'gn. 

Li.lce'othef research, and development t nves-tmeat^ r the 
•^education programs for STI that thi.s stu^y promotes wi VI 
.not off^r magic solutions, but as With the*' research process 

Tt srerves ,. ST r ed.ucat'i on (?ondiK:ted a}ong .the . 1 i nes suggested 
.here can provide for. some Immediate needs and- of f er . 1 ong 

fan qe potential. • - _ , • " ' • 

- . . - : 

.... t> 



\ 



t 



A^CKNaWLEPGEMENTS 



In periy)rniing this study we received considerable sup- 
port from a' number of organ-i zati ons and .i jis ti tut i ons . The^ 
Supplier Team contr i tju ted ' the ski^ll's of marketing and edu- 
cation personnel who work'ed d-tl'igently* and^ cooperati ve ly 
in planning activities, conducting th^ sessions wfth the 
User Panel , .evaluati ng the results and finally contr i but i n'g^ 
to. our reports. From Chemical Abstracts Service came' Mp. . ' 
Tom MacDonald, Mrs. Pat Elliott and Ms. Di^Vjoder ;^ from 
Engineering Index, Mr. John Creps', Mr. John Veye'tte and \^r^. 
Charles Lang and from-BIOSIS, Miss Ann ^Farren and Mrs, * 
tlizabeth Marlaw. * • * 



We owe an enormous debt of gratitude to the .members of 
^the User Panel., The§e ^&usy professionals not only taok the^ 
,t1me to attend the planned sess^'ons, -but* read ^nd commented ^ 
on background documents, reports, etc., be-tweefi working 
sf^ssions. , They entered, i nto diatogwith the ^Suppl ie\r Team * 
with zpst and enthusiasm and provided us with, a r.^ah'l a/or- 
atory to present rejvi se ' a'nd recant our opinions on the STI/ 
education situation/ We must also acknowledge the contri- 
b'itions of Mr. Geprge Tressel {Ohio .S^ate Research Foundation) 
who brought the te^^ and'the panel to understand the communi- 
cations problems in^v^^^ed and to Drs.. A.*> Rubi ns tei n and R. 
O'k^efe who performed \tie- final analysis of "scenarios'* ar^ 
audi'en/ce profiLes.^ 

/ * 

Finally, we greatly appreciate the support and 'under- 
stancliag Qf Dr. Carole Ganz of>SF/DSI who encouraged, goaded 
ancl challenged u,s as appropriate. . . ; 
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